Dexamethasone and glucagon cause synergistic increases of urea cycle enzyme activities in livers of normal but not adrenalectomized rats.
Adrenalectomized and intact rats were given constant high-dose infusions of glucagon, 0.3 mg/kg per day for 7 days, with or without low-dose dexamethasone, 0.01 mg/kg daily, to test whether glucocorticoids potentiate glucagon induction of the 5 urea cycle enzymes as they do in cultured rat hepatocytes. Glucagon did not induce any of the urea cycle enzymes in adrenalectomized Sprague-Dawley rats and only induced argininosuccinate lyase (EC 4.3.2.1) in adrenalectomized inbred Wistar-Furth rats. Dexamethasone alone induced arginase in adrenalectomized and in intact Wistar-Furth rats and restored the other enzymes to normal levels in adrenalectomized rats. In intact Wistar-Furth rats, the combination of hormones gave synergistic increases of all 5 enzymes over the responses to each hormone alone, but in adrenalectomized rats the combination was only additive or less than additive compared with the sum of single hormone responses. The lack of synergism between the two hormones in adrenalectomized rats suggest that other factors play a role in glucagon induction of this cycle.